CYP3A induction by liver x receptor ligands in primary cultured rat and mouse hepatocytes is mediated by the pregnane X receptor.
The effects of oxysterol and drug ligands of the liver X receptor (LXR) on cytochrome P450 expression were evaluated in primary cultured rodent hepatocytes. Treatment of rat hepatocyte cultures with either 25-hydroxycholesterol or 24(S),25-epoxycholesterol (10(-5) to 5 x 10(-5) M) produced concentration-dependent elevations in CYP3A mRNA and immunoreactive protein levels but did not increase the amounts of CYP1A1, CYP2B, or CYP4A gene products. The effects of 24(S),25-epoxycholesterol on CYP3A content were much greater than were those of 25-hydroxycholesterol, consistent with the relative abilities of these sterols to bind and activate LXR. To understand the mechanistic basis of these observations, experiments were performed using primary cultured hepatocytes prepared from LXRalpha/beta- or pregnane X receptor (PXR)-null mice. CYP3A mRNA levels were increased after treatment with 24(S),25-epoxycholesterol in both wild-type and LXR-null mouse hepatocytes. In contrast, neither 24(S),25-epoxycholesterol nor either of two additional potent LXR ligands, 22(R)-hydroxycholesterol and N-(2,2,2-trifluoroethyl)-N-[4-[2,2,2-trifluoro-1-hydroxy-1(trifluoromethyl)ethyl-]phenyl]-benzenesulfonamide (T0901317), altered CYP3A mRNA levels in hepatocytes prepared from PXR-null mice, although these agents induced CYP3A mRNA content in wild-type cultures. As evidence that the LXR ligands also activated PXR in rat hepatocytes, cotransfection of primary cultures with a dominant negative PXR abolished reporter gene induction after treatment with any of the test agents. These results indicate that selected LXR ligands are capable of activating PXR, probably as a defensive measure to prevent the accumulation of these potentially toxic endogenous molecules.